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(54) DEVICE AND METHOD FOR RECOVERING WAFER FROM SLICING 
MACHINE 

(57)Abstract: 

PURPOSE: To improve the recovery of wafer by a 
method wherein slicing is performed under the 
state that a part of a workpiece is left as remainder 
after the workpiece is relatively moved to an ID 
inner diameter saw blade for slicing and, after that, 
the edge face of the wafer under stationary state is 
suckingly held with a sucking means and the 
remainder is sliced with a remainder slicing 
means. 

CONSTITUTION: In response to the diameter of a 
selected ingot 13, the height of a remainder slicing 
means 18 is adjusted. A workpiece (p), which is 
formed by fixing carbon bed 14 onto the 
longitudinal lower edge face of the ingot 13, is held 
at the predetermined height with a holding means and then moved to an initial position. 
Next, by moving a sucking means 54, a suction pad 61 is pushed against the workpiece 
(p). By feeding the workpiece (p) to the radial direction of an ID saw blade 2, which is 
normal to the direction of a rotating axis line, after the workpiece (p) held with the 
holding means is fed so as to enter the slicing region of the ID saw blade 2, the ID saw 
blade 2 gradually slices down to the predetermined position, at which a part of the 
carbon bed 14 is left as remainder. By returning the workpiece (p) with the holding 
means to its initial position, the stationary state, wherein the suction pad 61 surely 
sucks a wafer 15, is realized. After the predetermined period of time, the remainder is 
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LTttWrU -©^x^fc^igMaKioTRtfLTtH] 
4X^-5 4 -5 C Lfc * 7 -Y •> y is y<D x^|5]Jtxge 
C*5^t\ 9R?I^«, xTS&SUSlKio-Ox^©* 

ssita5j& 5 ^ii^^8S(t?»n, zcDtf-j^zgvm 
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»rJ:oT^SnXife$:ffi5tftlz^«j-r^3i:-C, ffiflnX^ 
tfrt^-C^HfrSi-u -^©JES^^DStLfcttSiTiE 
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R»^L, aSB&WIKLT^x^SrljUnitt 
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[0 0 15] 
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coo 1 6] *sas«mi, t&nmmi 6i*, 

*y Kl 4*^^(°lS»iSg (Tfll) l3JfcDtttte.il.*: 

J}2<D®.Jifo ($&&ftfa) ^tefclX^p -5 

=fy h 1 3 Lfc&, *— tf:/'"** Kl 4®T 

WO— fflC«9»La« S35i;V^-5) 1 4a# 

«-r s &s -c^jbi © fc sb <»®m fc&T $ i+ -s «t ? c sb 
i*J»sn4 (09#m) . i y^tzji, 
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Cjj*fJ:-5fc, ^3519*:, S»3S2 0i:, ^SiJSEl 
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2 3i:, **LTl^. -f-LT, SHHS%Bt^8: 1 8 li, 

[0 0 17] ^BiJSBl 9C*5V*T, WM73 2W[siett^ 
^l»I»rtt^-ri^'?^>^2 5^1£tte>nT*30, 

^ - y 2 6 C rtjg$ nfcffii& 7 -V^5r^ L 
T, ©EWIEI!j^-^2 30tH*W»3aM$nTV^-5 <) 

m&3izmt&$tLtzm.&isv7 h 2 7A*»ttj&ix» 

SgC Kl 4 4>affil 4 a*®K>m£-ftzlb 

©JbJtLfcffiE2 2*«H3esnTV%S 0 LT, ^BUSB 
1 9ttAA^2<9iatsM!ft2rffllce*3J'U 6S5*SS») 
* - ? 2 3 li 3 © ENEtt*£ (5 KURT a^JlSjKEB £ 
nifcO. ®522tt, E5^ffift ; E-^2 3 0l£lfe^ 

©ei^tt, L^tiHitew^rsi^sfjgoas^T 

COO 1 8] X, ^JSJgBl 9Cli, ?-?>b ;Z)\,m 
1S2 8*5^0#We>nT*5 0. 3©HSg§2 8*&<F 
L TfrS5 2 2 C ? - 7 v Y $ tt3 <£ -5 C ft o 

* S? > ^ 2 5 [SjC&tf £ 77^29 
SntfctJ. 3©7^>v2 9£:Slg«a52 10)— i&t 
i^7-f K>"J 1 ^LT^g^ftTi'"*). ;® 
^v'C K->'J >^3 lt±, ®2©te*B!t;:^;*ftTl'>5 
«t -5 *-> f'J V^*ft3 2£<gJ&&SB2 1 W-«gCHS 
Sht, '>»J>^*#3 2rtC'>U>^iBf3 2aa«rtfll 
7J2w(slg«i^(nj(rjtiIi«tiEIS:$iaTV>-5 0 
-> 'J > ^© 3 2 a ©4fe4S8l; tt, -«S** 7 5 > >* 2 9 
ig£;Hfcfe«&»7n;,?3 3;!>Ma#SftTV^„ 3© 
^-f Ky'J >^3 1 $rf^l!7W®-r?)C:i:»3J:^T, W 
»JSI51 9 £5652 2;& 5 fi/S7]2c7>&e;!>>63lo&A,*:&J 

aafte mw-mmmm t. 55522*^^75205® 
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©tei^*5^$nfcKi(jgB2 0o^x-< 3413*5^-?:, 

3lg«aS2 1 CDK*HB!)K. IBl&g|S2 0£ftJ1772<DlH]i|£ 

ss^kstt* (*^f) ft ftizm 9 &mz 

-9 3 5* 5 *0#{te>laT^S < , 3©S£08b^-* 3 5 
©ai^iU»i, ^f£0^Lfti^-;b*s?i;:3gj&££nT 

ijo, 1 7 \zm-£zintzx- >v (mm t®k&z 

itZ&Ltzi} y V^Pjgtr £-z,T. igOtt^-^3 

5 <d\b\&J3 *m 0 ft ©fissaft c s&t- s -5 «t -5 c ft 

^1^5. lot, i^Ott*-^ 3 5C<fc^.T, ^SB^] 
8SrF«3^7aoiil^8li:it^-r?>^rSiCffiSa 
»£-tf-3«J:dKfto-C^S. «, :©i«Cftxt, 31 
0%t-^3 5ttfr:5l->'^i9#{t > 35A17±© 
5» Isi^ftSlb^fr^-t+T t J; 

CO 0 2 0] X, mSl^2 OCDtf-^-f 3 4 JiT^T(Sj 
Kft«^-5Zl#f©;*M KSSy^^roiTtg'SrSIiJoIte 

T, 3©*W K«3 7Sra#-r^pI«j«3 8^ti. S» 
352 0 £&ttW<DWmzmm3 8 a #mi£ZtlT^Z 0 
—ft, i©18»3 8 a C^ta-rSa^A 1 7co(BMtz 
li, ^3 8atr{K-e-r^.jggB3 9 atfWf&.Zntzm'fc 
S3 9* S H*^^^TV^^ 0 ^-fC, Jia53 9 at*a»3 
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m&*i?4 4*[Eimmrf?zztv. @sfi3 9i:^L 
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Ott«|jt««iE^»S«T, rtfl*J2fll*6l<$feiSJffifl!> 
4o03-t- H*tfn8tt©Rf^y K6 1 
* 5 *n j eft&'9ft-t*e>n-C^-2>o #0t&r<9 K6 1©+ 
-tti-WlftSloe 1 a«JK, R3IP6 1 
ai>e>»fyi/- h 6 0<z>X3ttli&«g£l'L*JKar#6 

[0024] x, u- k 6 o <Dmww\*ifcmvtm 

5„ *LT, + 7 h 6 4<0^-;wa56 4 a 

MH)955 7aK, #Bi»Sl»rtBCK6-SftT, 

3-f > h95£«l£LTl>-5, L*><b, 51*955 7Cli, 

SixTl^S (B6#fi9) . *LT, H£*v6 5£, S 
»«S7C*-A«6 4 ajWTffiSftSSTWaWitr;: 
*-^->*7h64HIt»R3t^U-h6 0S:tt* 



wt-fu-v e o0>H*7c&i&AKMfc&<«rflBc&s. 

[0 0 2 5] *%Mgfll0>«£\ m7fr<b>mmX'ZZ>£r> 

crnfefifc, r*-/i — h 6 o^©7->n-r-as 

5 2jWBM*p>*IT\-'»S. tttoXfcpfewiXKttlSrrste 

1)951 6 a«, 919^86 71:^^1, *a>&W>*Wm 
[0 0 2 6] *SIJ69lltIJ:S^7-f i-^^yoi 

*0-f>^H3©^tU, 5 6 

fc»C, 5fc-TWN*-4 6«MII»Sli-C, JggB3 9ai:^ 
»953 8 a £®4\ttOgMCtfte3*lTV^«;il'<-'0-4 
l^LXg»5. JfcV^U, 91**^4 4 *3f5e**flt 
ZtX*. 37AI 7l:ie$nfc@£S 
3 9C»LT»f5eiEK*fttnr»*3 8«:±T»S#4. 
flJAtf, H4C*sivC, h 1 3**tfcttW*S 

aj5 2*^«in4^[SicD^f5£(iet:, x, tmm^m 

a-^-a55 2t3ifi#<^|S]0r)3f5£fe«»r, 3£95«J»r# 
SI 8*r»»S-a-S. 

[0 0 2 7] Z<D^^>\ZLX. Sl&Sttfc 4 b 1 

30iC(5CX, ^95^(Sr#& 1 8%±T»$-B-T, ^ 
CDi^$i^SA ? i^T-rS, LT, UA-4 6«T7C0>AS 
ttlCRtwk-C, HSS3 9©jgSi53 9 a^^Tft«3 
8©«*SB3 8ai:* J , ^(DtiLmx^^-V- 4 1 tr J:^ 

[0 0 2 8] -f h 1 3 O^^rfiJCDTSSS® 

c*-#y*<» ki 4#B*3nfcttanxttp*ffli3^ 
si 6-cBf3e<3!)*siSfit«me»LT, ^ustastr^iis 

(A^|S)) o <*»3, ga?I^S5 4 5:f!!iLT»f^ 
y K6 1 *»10XteieBSCff Lolt*. Z<D^mX, # 
-;Ui?3-<>ha5©EI5e*^6 5=&iBI«!)T, 7 
©3*®l3gB5 7atX*fLT^-^->^7 h 6 4«f^ 
U- h 6 0 5r-^trK?I^S5 4 *=*7cWK:tt58Eftfl[ C 

-tOftK-CH3e*5»6 5*«ttftCt, 5»95 7i: 
*fLTjK-*S/*7 h6 4&Bjrr*. ^fS© 
mtj:%4>zf-y b 1 3^©£&KMfce>-f, 7^o-^ 
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^-&* 5 ^SnTV>-5„ X. fcfctaXfep ©*£#¥& 1 6 
ir«fc*ffl#iU£fc, tt;(]DX«p©<3*JI»ft&a (BP*»±^ 
35) ifij i/zf-y Y 1 3a)Sfz^e>-ri^-iSSfeS^* 

[0 0 2 9] ±&©9ME;W*7 LfcfcK, &JnX^jp© 

rts^2©is]^i*#fficM«Eiias6*u nmjizo) 
z (ommmm^^nzm^r z ftm?) 2 <»®jifa\zm en 

T:[H]fe-r-5(*3S^2ir iot, w$nJfav<o-< y-iv v 

©^©^©^ifrawr-f 5= w<z>«ub-c, famx® 

1 5fcLT^i;MSn, s» Kl 4©— 35 

3©^351 4 a©J¥*(±, Wf^fSL 6 7 C «fc £ , ftflDX 
p ^Bft©fc#>»rtS:^ 2 Hfc&toX$j p ©S^r^KSE 
iCiotfttSn. 0U;Ltf2O~3O//gg©*- r 

[0030] ifcK, r<Z)1foBPX4fcpttiei*#ai 6K«i: 

«fS6 7i:J:r>-C, T>-a-^-g|5l2i!;gi55 2 aT7 

>D-^-a55 2A 5 isiStt^iS]tr^«)$i±e>nT. si 

m-f^- h 6O0#tiA-/ K6 1 tf^iM 1 

fc*. *LX, Bf£B»HNEMfte. MHB«#R 1 8 * 5 

8»i, HlC^ti^C, WBIffll 9©lBH2 2jMa]ts 

®H©— ?T©SfSgI5»rffi«LXV>-5. ^LT« X7-f Ki/ 
v^3 1 * 5 IEi!j$1+e>*x*3i:-e, v'J>yiaf3 2a 

msn,. ■*©*«>, snwsn 9**s»2-fre> 

M. ^2 2tf^SWrffiBCfiy$Stt*. 

[0031] jMott^-^ 3 stm^m*-* 2 

X, j80tt*-*3 5fc#^-r 3 4fc&-£triBlWB2 0 
ASiT^fflA'-f KS3 7W FSht, jSSO^lSj 

^epc?jft) ttas&n, rbwwt^k 1 8 # 
jate>n-5o x, essns*-? 2 3©iE$jtr iot, 

-^26, ©5->+ 7 h 2 7^LT152 2d 5 iSi£@ 

es-e&n*. se^x, 1 8 ©*¥#i»i© 

3S0^1b»Xj:oT, *aoX*p©*-#>^y Kl 4® 
»«1 4attS£52 2-e«»r4n*. C©B$, ->x/M 
5 ttBEfc T > o - ^-35 5 2 \Z J: ? X9&# $ ftX V 



/M5B. £§81 4 a«IBr«C**t:iaIJR4ixiri:t: 

[0 0 3 2] C©J:-5»3LT, ftUPXttp*-?*, 1«C© 
->x;W 5©^)»ri:»#ir J:ft|§|JRxaMR7r<&. "5: 
©«, ffitfSl 6KJ:oX, IfctaX^p £f¥«, A?J 

fctB^ftiiiM&s-tfTRi— ©leauftoiisn, ras 

->x/M 5©^J»rfclsIJR^fft5n-5. 
[0 0 3 3] ±Jfi©«fe-5t3, *XIK0ICJ:iitt, ->x^ 
tt»r©fc»©*ax»p©»»C»5I^S!5 4«rfifi£S 
ttf>x;M 5=gr9R»-r-5t,©-ett«c<» Ifrjfctttt©^ 
XAl5t»!l#S54-C»ft5J:^i:Lfc4»6, R 

mrFM*£K>ffimR'?i!&nizftr>z£tf-e2z>o x, * 

HSS0IJ©*§£\ rtMJJ 2 C J: ZW&TM P ©^tfrS35 1 
4 att*-#V<» K 1 4©35#T&9, -fyi^l 
3»±^t3^JWTSnXV^©-C, ->xyNCDSD D p«St-S 
&m*¥Z.t£\.\ Lfrtj. !K3I#«5 4 ©*»»><» K 
6 1 <D&m*^)s>>=&.7i;#)l~ : %.MMWj-em&X'ZX, L 

*»«iP*ffmB«anx* p ©ss®c*t Lxfr^ns^ 

e., ft5fcrt^2K^LXW&LXV^c^j*£ifc!&L 
X, «fc9IE6iTfc9, [e]ilXB#©?xv\l S'N©^*^;/ 
F6 1©9&*#— 5K*^U-h6 
0©^PlgCl^LT, «*©2rft©«fc"5fcrtW*J2fc 

< , ISJPX^ p ©«S® fr »*f ^ «t -5 »r SJUfA •> K 6 1 

^T*t-5o 3©«fe-5»-LT. ->xyN$rJ; 0 
HJrlslJRTtT, l°])tX^?rJ5(J 1 0 0%lzmitoZZ£ 

[0 0 3 4] ft, _hi£©HS£Wi, 35A17C«J*3 
Mfc^«jL^V%rt^2C^LT, ®*nX^p5:F«3^?3 
2©S^rSjf3^KiLT, ^x/m 5*^oai-r^ifeirH 
•T-5t©T-abS^, cncftxT, «*nX^)p5:^ftL 
&^T#lt#flgK&f*U ^j92$:^:©S^(S]^ft 
^ti-T^x/N 1 5«r^J0m-r^ft»r, ^H^^r^fflLT 
t>J:v> 0 w©i©£\ F*3^73 2«^i)nXifep©^»r^FC* 
-.-K>-< y K 1 4©— St5£3gS51 4 a i: LT^IOSLfc 

ttgix*, ®mftM*&TLT®]imm.izm.mftmTz>z 

MZiiZo ^©^, K?l^5 4Tt7X^M 5=&55*L 

r, nmrnvfi^m 8-csa5i 4a.zmm?z> 0 ft, 3 

©g^flJT-U:, ^732(i08{r^-r^^ffil(j352b 

[0035] &iz®i outworn- nmrnzm-rij 

©XfeO, *HJfSffiI»r*3V^Ttt«a5^j»i^ei 8^ifflv^ 
««p-r4ffl»#«9:l 6tr J:-5rt^^2©S^(Sl©^«j^ 

sui, ±a©fe*ft«tra--c****, H8t:«-r«» 

3R-/ov^H©1WW^S:6 7CJ:oT, *feiOX^Eftg|5 
1 6a-C2«»K»»«9»Sii*.fc-3fc:fco-C^a. BP 
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■fifao) x y \®mm (om^um. c & s - &m&-em-t « 

SiectoT, ^*nX^»p*5^?32 aCi^lSl (B 
#IrJ) S * & ■> x/M 5 9 ffl Lfi^SSIJ 

1 4Bt8Lti-*i"«9 K 1 4©-95£^#iL;fc(& 

gWtcis^Tii, mi «»<3!>l*7ffi«!&»£JEfc:EI--*i»J 

So 

[0 0 3 6] X, flt9l¥ft5 44>ft*'<9 K6 ltt. ^ 

i aiw*7tt«cfes*^»P©«ac*fiif-r*ffi« 

C««PSnT*5«J, *lSM#*7Lfctfc!liX*piJ!>'> 

x;M 5®liCRf^v K6 1 

4. r©ttJB*»6, 7>D-^-aJ5 2ttlS2SBS*« 

«>, «UnX<ftp©*2l9!»0^ hn-^jlSW, 

5 4^xai scR^snfcttJBTtbunxwptii&fe 

-r-SClfcOiSfc*, EI8^^1-T>n-^-a55 2® 

[0 0 3 7] jfcK:, *»XHJtePO->x/N|H]JtK^^o 
V>TUiW-r-5>o JG«F^S!l 6CJ:oTffli*Slxfc«JPX 

&e>ns„ f*:v^-e. (HiotttBWd) case* 

HI, rt»*J2©J*3fl*J2 aCJ:ot^C>f h 
1 3gB#* ? <2J»r£i"U -)xAl5^CWShfc 
ft, *— *V<» Kl 4(0— aSr«JWLTlfeHlX»pO 
^»A ? f?lh$-li-e>n-5o wHCJ:oTSIia»0«I»rf^ 
*tf*7 4: & 9 , *-#y«»K14 ©S9$a 5 <j!} 9 
nxi^S,, K?l¥S5 4CD»f^b-h6 

>a—sr-&5 2a>mm»mT!wim'<v K6 1 &z.<do 
s^*»e>igcs^ioj (b 1 ot^b^ip]) cjasen, @ 

SET £ J3 73 2 K J: ^ K 1 4©SSi51 4 
a* 5 ^0?S4:$n, ^xaI 5tt-f y-J-v h 1 3 £-^tr 
*iox*pA»€>^K:«JOK*n*. :ni:iot^2 

a»©*»rf«R*«»7 l, fe^x^p \ttomtn.mzm$ 

*U ^x/\ 1 5ttT>n-y-3J5 2 C <fc -s TifcXg^ 

[0 0 3 8] *Ha6«ltJ:nif, SSB^J^Sl 8#fc 
V ^ e>, x^(sIitxg«w«^7!)5V > -» -5 ffiJ|LC ft 9 , 
LA>4 J ^X!fep©}e^©l 6fl!)flPtt#J»t»i|l|»MkS 

ns^©m^* s *^o ®?ifS5 4ttf82ia:isrc8ajDX 

-£;Lftl\ », Sgl©PgT\ ttaoX*p*»»LTR*$ 
1 4aSr2SL.T-*x^£^igrU Sg2@f!gT*rtS*?2 £ 



g^fftK&ibLTSgBl 4a ; Sr^»f-rS<fc-5CLTt«t 
V\ mcJ: 1 ), Tyn-^-Si5 5 2 5rS^riRH3iaii£$ 
«:t«^< ft£„ 

[0039] 01 nzm-nmm(D&i&m*m-ri><D-z 

3b 9, maTMv><D®W\*. «Unx*pfc»»s*r 
#0yC*5^TH:, HI 1 KjaVTJ^KU 1*1^73 2 ©ffi± 

ctt«-ra«apx*pK:s*UT, x^UH«Tw-r«j»fBa 

fiHr»»LT3»»l 4 a$r«LTSSnXfe»p5r^)»T-r 

f*3^^2©#lhtt«|-e, M$tlfe^XAl50ffiM 
§l#g:5 4 ©<&*;•?•;> K6 1 #95Uf SixS,, ZOttJBA* 
6, W.lZ;g2&$at L"C, rt^JJ2* s S^|6]»-^«j5l+ 

^nr^asi 4 a^omtsns, ft, f^t^^h 
miz&m-tzvteftm*) 2 tztfx-h 9 , s^nx^p 

3l#l&5 4(;M£»l,ft<<^?>, ^x/Me]iR^B©«^i: 

»*l»fcV*o-*-5**Cft*. 
[0040] 

JnX<8s©-SiS£S95£: LTsfe^JWrOttJiCjaL-C^xM 
<D«Wr*:*7 3 RSSiWSSnfcttJR© 
tfx/\*R*iei*-f aR5l#«i:, 4SJ2J 

**rr zmmm&i^mt etit v z> t ©t-& *„ 
», rta^cwLxiMiixifcftWstttc^ibL-rttapx 

^SLT^SDX^©^^$:-Bi^7L, ^a5* J ^$nfe 
^ik^gi^^xyN©^®^, ^l#a^f^ftLT!&#ffi 
f$U ^©^> ^3J$:^)»TLT^x^$r^iplife^c>^j 

•^7X>'^^:J;OV^o J e•58tllHIH]JR■etT, [sJitX^* 5 ^ 
^a©f^ltl^Jffll* 5 fS^l3Aj:S 0 X, teJnX^WSSBfi, 

v\ x, aa^woaiLfcttiBi-crtiB^cat-rittiipx 
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[004 1] X, #$£15! C 7 -f 
T, &aoXt>tf>--SS£2Sa5£ LT*«»(fflttii:8Lt 

SEC R*7w- heftKltcRlt, 

J: -5 C 4: ©WH ftWMy- S?*"CW« t fc 9 , & 

B-r4#Sfcfc<, tlDliOSBCRf 1 4 J: ^ CR 

i>i£—A,i? haJC«toT=2(C7cWClB*C L*»ti 

iE8tCPlET^5i:V>-5fJ^ i t>fe2)o 

[01] #^W©^— ^JfseUCi^^xyNlHJJtz^e©^ 



S5©&7C0T*&£. 

[S3] H 1 0»a*!I»r^aoBiba©l6*HT*4. 
[0 4] Hloa*«Wr*«S:I^36»e>*fciaTft 

[05] ^xyNHJiR^BroTyo-^-gBSr, ^caRSI 
S0-C&S. 

[0 6] H5®R5l#ft*T^e>£fcW»¥®HT* 

So 

[0 7] F^^^fcR^^U- h<Bffi11W««:5*-rH-C* 

So 

[08] B»3R©S3B"7i3y*BI"e*a. 
[0 9] »«*abfc««©lft!lPX»«IWftt]Bftw-rWr 
®0-C£>So 

[01 0] *««©^r JOEMtratt** &anX3$£:rtM 
33 i: R3 1* S i: ©tfcKHWG fc^f 0 T *> S . 
[011] *»W©*XSOfifla>3EM*fll*:j5*-*\ 0 1 0 

[01 2] «E*©^x/Me]l&g«©^35#t/£0T-;&<5o 
[0 1 3] 01 2®0UtV<9 KflDjEMBUfc*. 

2-rt»jg, p-«unx«, 13 -oj^. 14- 

*-#V«»K, Ua-m 1 6 : "JB»*ft, 16 
a '"«0D33MUMfe 1 .1 8-R«3«*r# 

«, 5 2-7>o-r-i. 5 4-t?im 5 7-* 
ItSB, 6 0-»f7'l'-h, 6 1-Ri^»K, 6 4- 
#-^-> + 7K 6 4a-fttS. 



[02] 



[06] 



29 



31 

\ 
32a^ 

33— 



° 4- 



21 



|J] ^32 6j§ I 
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